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Dear Ms. Lakota: 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug 
Administration (FDA) h as completed its review of your premarket approval 
application (PMA) for the Cellugel@ Ophthalmic Viscosurgical Device (OVD). This 
device is indicated for use during surgery in the anterior segment of the eye. It is 
designed to create and maintain space, to protect the cornea1 endothelium and other 
intraocular tissues and to manipulate tissues during surgery. It may also be used to 
coat intraocular lenses and other instruments during cataract extraction and IOL 
insertion. We are pleased to inform you that the PMA is approved subject to the 
conditions described below and in the “Conditions of Approval” (enclosed). You may 
begin commercial distribution of the device upon receipt of this letter. 

The sale, distribution, and use of this device are restricted to prescription use in 
accordance with 21 CFR 801.109 within the meaning of section 520(e) of the Federal 
Food, Drug, and Cosmetic Act (the act) under the authority of section 515(d)(l)(B)(ii) 
of the act. FDA has also determined that, to ensure the safe and effective use of the 
device, the device is further restricted within the meaning of section 520(e) under the 
authority of section 515(d)(l)(B)( ii insofar as the sale, distribution, and use must not ) 
violate sections 502(q) and (r) of the act. 

Expiration dating for this device has been established and approved at one year. The 
device should be stored at room temperature (15” - 30°C) and should be protected 
from light and freezing. This is to advise you that the protocol you used to establish 
this expiration dating is considered an approved protocol for the purpose of extending 
the expiration dating as provided by 21 CFR 814.39(a)(7).] 
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CDRH will notify the public of its decision to approve your PMA by making available 
a summary of the safety and effectiveness data upon which the approval is based. 

The information can be found on the FDA CDRH Internet HomePage located at 
http://www.fda.gov/cdrh/pmapage.html. Written requests for this information can 
also be made to the Dockets Management Branch, (HFA-305), Food and Drug 
Administration, 5630 Fishers Lane, Rm. 1061, Rockville, MD 20852. The written 
request should include the PMA number or docket number. Within 30 days from the 
date that this information is placed on the Internet, any interested person may seek 
review of this decision by requesting an opportunity for administrative review, either 
through a hearing or review by an independent advisory committee, under section 
515(g) of the Federal Food, Drug, and Cosmetic Act (the act). 

Failure to comply with the conditions of approval invalidates this approval order. 
Commercial distribution of a device that is not in compliance with these conditions is 
a violation of the act. 

You are reminded that, as soon as possible and before commercial distribution of your 
device, you must submit an amendment to this PMA submission with copies of all 
approved labeling in final printed form. As part of our reengineering effort, the Office 
of Device Evaluation is piloting a new process for review of final printed labeling. The 
labeling will not routinely be reviewed by FDA staff when PMA applicants include 
with their submission of the final printed labeling a cover letter stating that the final 
printed labeling is identical to the labeling approved in draft form. If the final printed 
labeling is not identical, any changes from the final draft labeling should be highlighted 
and explained in the amendment. Please see the CDRH Pilot for Review of Final 
Printed Labeling document at http://www.fda.gov/cdrh/pmat/pilotpmat.html for 
further details. 

All required documents should be submitted in triplicate, unless otherwise specified, to 
the address below and should reference the above PMA number to facilitate processing. 

PMA Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
9200 Corporate Blvd. 
Rockville, Maryland 20850 
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If you have any questions concerning this approval order, please contact Mr. Lawrence 
J. Romanell at (301) 594-2053. 

Regulatory Policy 
Office of Device Evaluation 
Center for Devices :and 

Radiological Health 

Enclosure 



Issued: 3-4-98 

CONDITIONS OF APPROVAL 

APPROVED LABELING. As soon as possible, and before commercial distribution of 
your device, submit three copies of an amendment to this PIMA submission with 
copies of all approved labeling in final printed form to the PMA Document Mail 
Center (HFZ-401), Center for Devices and Radiological Health, Food and Drug 
Administration (FDA), 9200 Corporate Blvd., Rockville, Maryland 20850. 

ADVERTISEMENT. No advertisement or other descriptive printed material issued 
by the applicant or private label distributor with respect to this device 
shall recommend or imply that the device may be used for any use that is not 
included in the FDA approved labeling for the device. If the FDA approval 
order has restricted the sale, distribution and use of the device to 
prescription use in accordance with 21 CFR 801.109 and specified that this 
restriction is being imposed in accordance with the provisions of section 
520(e) of the act under the authority of section 515(d)(l) (B) (ii) of the act, 
all advertisements and other descriptive printed material issued by the 
applicant or distributor with respect to the device shall include a brief 
statement of the intended uses of the device and relevant warnings, 
precautions, side effects and contraindications. 

PREMARKET APPROVAL APPLICATION (PMA) SUPPLEMENT. Before making any change 
affecting the safety or effectiveness of the device, submi: a PMA supplement 
for review and approval by FDA unless the change is of a type for which a 
"Special PMA Supplement-Changes Being Effected" is permitted under 21 CFR 
814.39(d) or an alternate submission is permitted in accordance with 21 CFR 
814.39(e). A PMA supplement or alternate submission shall comply with 
applicable requirements under 21 CFR 814.39 of the final rule for Premarket 
Approval of Medical Devices. 

All situations which require a PMA supplement cannot be briefly summarized, 
please consult the PMA regulation for further guidance. The guidance provided 
below is only for several key instances. 

A PMA supplement must be submitted when unanticipated adverse effects, 
increases in the incidence of anticipated adverse effects, or device failures 
necessitate a labeling, manufacturing, or device modification. 

A PMA supplement must be submitted if the device is to be modified and the 
modified device should be subjected to animal or laboratory or clinical 
testing designed to determine if the modified device remains safe and 
effective. 

A "S ecial PMA Su pplement - Changes Being Effected" is limited to the 
labeling, quality control and manufacturing process changes specified under 21 
CFR 814.39(d)(2). It allows for the addition of, but not the replacement of 
previously approved, quality control specifications and test methods. These 
changes may be implemented before FDA approval upon acknowledgment by FDA that 
the submission is being processed as a "Special PMA Supplement - Changes Being 
Effected." This acknowledgment is in addition to that issued by the PMA 
Document Mail Center for all PMA supplements submitted. This procedure is not 
applicable to changes in device design, composition, specifications, 
circuitry, software or energy source. 



Alternate submissions permitted under 21 CFR 814.39(e) apply to changes that 
otherwise require approval of a PMA supplement before implementation of the 
change and include the use of a 30-day PMA supplement or annual postapproval 
report. FDA must have previously indicated in an advisory opinion to the 
affected industry or in correspondence with the applicant that the alternate 
submission is permitted for the change. Before such can occur, FDA and the 
PMA applicant(s) involved must agree upon any needed testing protocol, test 
results, reporting format, information to be reported, and the alternate 
submission to be used. 

POSTAPPROVAL REPORTS. Continued approval of this PMA is contingent upon the 
submission of postapproval reports required under 21 CFR E14.84 at intervals 
of 1 year from the date of approval of the original PMA. Postapproval reports 
for supplements approved under the original PMA, if applic:able, are to be 
included in the next and subsequent annual reports for the original PMA unless 
specified otherwise in the approval order for the PMA supplement. Two copies 
identified as "Annual Report" and bearing the applicable PMA reference number 
are to be submitted to the PMA Document Mail Center (HFZ-401), Center for 
Devices and Radiological Health, Food and Drug Administration, 9200 Corporate 
Blvd., Rockville, Maryland 20850. The postapproval report shall indicate the 
beginning and ending date of the period covered by the report and shall 
include the following information required by 21 CFR 814.84: 

(1)Identification of changes described in 21 CFR 814.39(a) and changes 
required to be reported to FDA under 21 CFR 814.39(b). 

(2) Bibliography and summary of the following information not previously 
submitted as part of the PMA and that is known to or reasonably should 
be known to the applicant: 

(a)unpublished reports of data from any clinical investigations or 
nonclinical laboratory studies involving the device or related 
devices ("related" devices include devices which are the same or 
substantially similar to the applicant's device); and 

(b)reports in the scientific literature concerning the device. 

If, after reviewing the bibliography and summary, FDA concludes that agency 
review of one or more of the above reports is required, the applicant shall 
submit two copies of each identified report when so notified by FDA. 

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21 CFR 
814.82(a) (9), FDA has determined that in order to provide continued reasonable 
assurance of the safety and effectiveness of the device, the applicant shall 
submit 3 copies of a written report identified, as applicable, as an "Adverse 
Reaction Report" or "Device Defect Report" to the PMA Document Mail Center 
(HFZ-401), Center for Devices and Radiological Health, Food and Drug 

Administration, 9200 Corporate Blvd., Rockville, Maryland 20850 within 10 
days after the applicant receives or has knowledge of information concerning: 

(l)A mix-up of the device or its labeling with another article. 

(2)Any adverse reaction, side effect, injury, toxicity, or sensitivity 
reaction that is attributable to the device and 

(a)has not been addressed by the device's labeling or 



(b)has been addressed by the device's labeling, but is occurring 
with unexpected severity or frequency. 

(3)Any significant chemical, physical or other change or deterioration 
in the device or any failure of the device to meet the specifications 
established in the approved PMA that could not cause or contribute to 
death or serious injury but are not correctable by adjustments or other 
maintenance procedures described in the approved labeling. The report 
shall include a discussion of the applicant's assessment of the change, 
deterioration or failure and any proposed or implemented corrective 
action by the applicant. When such events are correctable by 
adjustments or other maintenance procedures described in the approved 
labeling, all such events known to the applicant shall be included in 
the Annual Report described under "Postapproval Reports" above unless 
specified otherwise in the conditions of approval to this PMA. This 
postapproval report shall appropriately categorize these events and 
include the number of reported and otherwise known instances of each 
category during the reporting period. Additional information regarding 
the events discussed above shall be submitted by the-applicant when 
determined by FDA to be necessary to provide continued reasonable 
assurance of the safety and effectiveness of the device for its intended 
use. 

REPORTING UNDER THE MEDICAL DEVICE REPORTING (MDR) REGULATION. The Medical -- 
Device Reporting (MDR) Regulation became effective on December 13, 1984. This 
regulation was replaced by the reporting requirements of the Safe Medical 
Devices Act of 1990 which became effective July 31, 1996 and requires that all 
manufacturers and importers of medical devices, including in vitro diagnostic 
devices, report to the FDA whenever they receive or otherwise become aware of 
information, from any source, that reasonably suggests that a device marketed 
by the manufacturer or importer: 

(1)May have caused or contributed to a death or serious injury; or 

(2)Has malfunctioned and such device or similar device marketed by the 
manufacturer or importer would be likely to cause or contribute to a 
death or serious injury if the malfunction were to recur. 

The same events subject to reporting under the MDR Regulation may also be 
subject to the above "Adverse Reaction and Device Defect Reporting' 
requirements in the "Conditions of Approval" for this PMA. FDA has determined 
that such duplicative reporting is unnecessary. Whenever an event involving a 
device is subject to reporting under both the MDR Regulation and the 
"Conditions of Approval" for a PMA, the manufacturer shall submit the 
appropriate reports required by the MDR Regulation within the time frames as 
identified in 21 CFR 803.10(c) using FDA Form 3500A, i.e., 30 days after 
becoming aware of a reportable death, serious injury, or malfunction as 
described in 21 CFR 803.50 and 21 CFR 803.52 and 5 days after becoming aware 
that a reportable MDR event requires remedial action to prevent an 
unreasonable risk of substantial harm to the public health. The manufacturer 
is responsible for submitting a baseline report on FDA Form 3417 for a device 
when the device model is first reported under 21 CFR 803.50. This baseline 
report is to include the PMA reference number. Any written report and its 
envelope is to be specifically identified, e.g., "Manufacturer Report," “5-Day 
Report," "Baseline Report," etc. 



Any written report is to be submitted to: 

Food and Drug Administration 
Center for Devices and Radiological Health 
Medical Device Reporting 
PO Box 3002 
Rockville, Maryland 20847-3002 

Copies of the MDR Regulation (FOD # 336&1336)and FDA publications entitled "An 
Overview of the Medical Device Reporting Regulation" (FOD # 509) and "Medical 
Device Reporting for Manufacturers" (FOD #987) are available on the CDRH WWW 
Home Page. They are also available through CDRH's Fact-On-Demand (F-O-D) at 
800-899-0381. Written requests for information can be made by sending a 
facsimile to CDRH's Division of Small Manufacturers Assistance (DSMA) at 301- 
443-8818. 
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SUMMARY OF SAFETY AND EFFECTIVENESS 

I. General Information 

A. Device Generic Name: Intraocular Fluid (Hydroxypropyl 
methylcellulose) 

B. Device Trade Name: CELLUGEL@ 
Ophthalmic Viscosurgical Device 

C. Applicant’s Name/Address: ALCON LABORATORIES, INC. 
6201 South Freeway 
Fort Worth, Texas 76134 

D. Premarket Approval (PMA) Application Number: I’990023 

E. Date of Panel Recommendation: N/A 

F. Dates of Good Manufacturing Practice (GMP) Inspection: 

07/02/1999 

Manufacturing Site: Alcon-Couvreur SA 
Rijksweg 14 
B-2870 Puurs, Belgium 

G. Date of Notice of Approval to the Applicant: FEB 2 4 200f) 

II. Indications for Use 

CELLUGELB is indicated for use during surgery in the anterior segment of the eye. 
CELLUGELB is designed to create and maintain space, to protect the cornea1 
endothelium and other intraocular tissues and to manipulate tissues during surgery. 
CELLUGELB may also be used to coat intraocular lenses and instruments during cataract 
extraction and intraocular lens insertion. 

III. Contraindications 

At present, there are no known contraindications to the use of CELLUGEL@ ophthalmic 
viscosurgical device (OVD) when used as recommended. 
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IV. Precautions 

Precautions are limited to those normally associated with the surgical procedure being 
performed. As with all ophthalmic viscosurgical devices, a trans.ient rise in intraocular 
pressure (IOI?) in th e early postoperative period has been reported in some cases. It is 
therefore recommended that CELLUGELB be removed by the anterior chamber by 
thorough irrigation and/or aspiration at the end of surgery to minimize post-operative 
IOP increases. IOP should be monitored postsurgically and appropriate therapy 
instituted if significant increases occur. In addition to the above, the following 
precautions should be observed: 

l Do not reuse cannulas. 
l Use only if material is clear. 
l Avoid trapping air bubbles within CELLUGELB before injection. 
l This product contains dry natural rubber. 

V. Device Description 

CELLUGELB Ophthalmic Viscosurgical Device is a sterile, nonpyrogenic, 
noninflammatory viscoelastic solution of highly purified non-proteinaceous 2% 
hydroxypropyl methylcellulose (HPMC) with an average molecular weight of 300,000 
daltons dissolved in an isotonic, physiological buffer. 

Each milliliter of CELLUGELB contains 2% HPMC, 0.525% sodium chloride, 0.075% 
potassium chloride, 0.048% calcium chloride, 0.03% magnesium chloride, 0.39% sodium 
acetate, 0.17% sodium citrate, and water for injection q.s. 

The osmolarity of CELLUGELB is 315 If: 35 mOsM/kg, the pH 7.2 + 0.4, and the 
viscosity 30,000 f. 10,000 cps (at 0.2 sec.‘, 25OC). 

VI. Alternate Practices and Procedures 

Prior to ophthalmic viscosurgical devices, air, gases, or irrigatin’g solutions were utilized 
as anterior chamber maintainers and surgical aids. Numerous other ophthalmic 
viscosurgical devices exist today and have been on the market since 1983. 

VII. Marketing History 

CELLUGELB has been marketed and sold internationally between the years 1991-1996 
by Vision Biology, Inc., (VBI) in countries whose Ministries of Health have approved 
the sale. Alcon Laboratories, Inc. purchased the device from VI31 in 1996. 
CELLUGEL@ has been CE Marked by Alcon Laboratories, Inc., under the Medical 
Device Directive in February 1999. Product has been marketed in the EU bearing the 
CE Mark beginning in May 1999. More than 130,000 syringes have been marketed since 
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1991. CELLUGELB h as not been removed from the market in any countries for 
reasons related to safety or effectiveness. 

Table 1 

VBI Approvals to Market CELLUGEL 

COUNTRY 
Sweden 
Hong Kong 

VIII. Potential Adverse Effects of the Device on Health 

In Clinical Studies C-96-48 and C-98-22, adverse events were reported in patients 
receiving CELLUGELB and in patients receiving the control substance (a commercially 
available sodium hyaluronate viscoelastic that has been on the market for at least five 
years). In the two clinical studies, a total of 348 patients received CELLUGELB and a 
total of 344 patients received the control OVD. Adverse events occurring at a frequency 
2 1% are presented in Table 2. Adverse events occurring at a rate of < 1% are listed in 
the text following Table 2. 

No patients were discontinued from C-98-22 and no patients were discontinued from 
C-96-48 due to a device-related adverse event. 
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Table 2 

Ophthalmolopical Adverse Events Occurrine at a Rat.e 2 1% 

Macular Degeneration 

Endothelial Damage 
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a Clinical Study C-96-48 - Cellugel (N- 199); Control (N- 196 with one patient not 
returning for follow-up). 

b Clinical Study C-98-22 - Cellugel (N- 149); Control (N- 147). 
’ Includes conjunctival injection, conjunctival hemorrhage, superficial punctate, 

keratitis, ecchymosis, arcus senilus, conjunctival chemosis, pinguecula, 
subconjunctival hemorrhage, hyperemia, conjunctival gape and cornea1 abrasion. 

d Includes cornea1 folds, Descemets folds, endothelial folds, striae, guttata, trace 
endothelial changes, cortical remnants, endothelial pigment, endothelial debris and 
microcystic cornea1 edema. 

e Includes blepharitis, dermatochalasis, lid edema, ptosis, collarettes, and chalazion. 
’ Includes posterior capsular folds/wrinkling, retinal pigment epithelial changes and 

posterior vitreous detachment. 
s Includes poor tear film. 
h Includes foreign body sensation, ocular pain and diplopia. 

,Other ophthalmic adverse events considered unrelated to the use of the OVD and 
occurring among patients at a rate of < 1% included: eye discomfort, IOL membrane, 
puritus, retinal hemorrhage, blurred vision, IOL repositioning with vitrectomy, removal 
of residual lens cortex and foreign body removal. 

IX. Summary of Preclinical Studies 

An extensive battery of toxicity studies have been performed with CELLUGEL 
Ophthalmic Viscosurgical Device to evaluate the safety of this material as an adjunctive 
device for use during intraocular surgery. 

Toxicology testing was conducted in accordance with IS0 10993 ;and the draft IS0 
Viscoelastic standard (ISO/WD 15798.2). All tests were conducted in compliance with 
Good Laboratory Practices (21 CFR 58) regulations. 
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No evidence of cytotoxicity, hemolysis, sensitization, mutagenic potential, or ocular 
irritation was found in any test performed on CELLUGEL. The results of these studies 
are summarized: 

Table 3 

Toxicological Studies 

Study Type 

Cytotoxicity 

Mutagenicity 

Single Dose 
Toxicity 

Immuno- 
genicity 

Study Title 

In vitro 
Cytotoxicity 
Study (Agar 
Overlay 
Method) in the 
L929 Mouse 
Fibroblast Cell 
Line 

In vitro 
Cytotoxicity 
Study (MEM 
Elution) in the 
L929 Mouse 
Fibroblast Cell 
Line 
Ames 
Mutagenicity 
E. coli Plate 
Incorporation 
Mutagenicity 
Assay 
Acute 
Intraperito-neal 
Toxicity in Mice 
Acute Oral 
Toxicity in the’ 
Rat 
Dermal 
Sensitization 
Study (Maximi- 
zation Method) 
in Guinea Pig 

Species 

L929 Mouse 
Fibroblast 
Cell 

L929 Mouse 
Fibroblast 
Zell 

~almoneila 
!yphimurium 
E. coli 

Dose 

0.1 mL 

Mouse (non- 6 mL/kg 
Swiss Albino 
CFI derived) 
Rat (Sprague 5 g/k 
Dawley) 

Guinea pig Induction 
0.1 ml 
intra- 
dermal 
Induction 

# 

Animals 
Per Dose 

N/A 

L 

Outcome 

Noncytotoxic 

X/A Noncytotoxic 

-N/A 

-- 
N/A 

No mutagenic 
effects 
No mutagenic 
effects 

- 
10 5 g/kg, not a 

toxic dose 

- 
10 No immuno- 

genic effects 

-I 



Study Type 

Hemolysis 

/ Study Title 

Systemic 
Antigenicity in 
the Guinea Pig 

In vitro 
Hemolysis 
Study (direct 
contact) 
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I Species 

Guinea pig 

N/A 

Dose # 

Animals 
Per Dose 

Outcome 

and 
challenge 
0.3 mL 
tooical 
10 mL/kg 
of a 25% 

6 

test 
solution 
0.2 mL 
blood 
added to a 
20% test 
solution I 

No immuno- 
genic effects 

N/A Nonhemo- 
lytic 
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Study Type 

Local 
Tolerance 

Study Title 

Primary Skin 
Irritation Test in 
the rabbit 
Intraocular 
Irritation Study 
In the Rabbit 
(with 
Tonometry and 
Specular 
Photography) 
Intraocular 
Irritation 
Evaluation of 
CELLUGEL in 
rabbits 
Intraocular 
Irritation 
Evaluation of 
CELLUGEL in 
Primates 
Intraocular 
Irritation 
Evaluation of 
CELLUGEL in 
Rabbits 
IOP and Ocular 
Irritation 
Evaluation 

K. Summary of Clinical Studies 

Species 

Rabbits 

ww 

Rabbits 

FJZW 

Rabbits 

ww 

Cynomo- 
logous 
monkey 

Rabbits 

WZW 

Rabbits 

0-w) 

Dose 

0.5 mL 

0.15 mL 
anterior 
chamber 

0.1 mL 
anterior 
chamber 
injection 

0.1 mL 
anterior 
chamber 
injection 

0.1 mL 
posterior 
chamber 
injection 

0.1 mL 
anterior 
chamber 
injection 

# I Outcome 
Animals 1 

6 Nonirritating 

8 
- 

Nomrritating 

-- 
4 Nonirritating 

T-- -- 
8 Nonirritating I- 

% eyes Nonirritating; 
No IOP 
raising 
potential 

A. Overview of Clinical Investigations 

A total of five clinical studies were conducted using CELLUGELB during the 
period of 1989 to 1999. Of these, two studies are presented in key support of safety 
and efficacy (C-98-22 and C-96-48). Th e remaining three studies were conducted 
outside the United States by Vision Biology (VBI) and are supportive of a safe and 
effective product (C-99-23, C-99-24, C-99-25). 

The two key studies presented in support of safety and efficacy are Protocol 
C-96-48, conducted by Vision Biology, Inc., and Protocol C-98-22, conducted by 
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Alcon Laboratories, Inc. Clinical Protocol C-96-48 was a controlled, randomized, 
multicenter study among 396 patients which was designed t:o demonstrate that 
CELLUGELB was: 1) equally effective to the control in its ability to protect 
cornea1 endothelial cells and maintain the anterior chamber during surgery and 2) 
equivalent to the control in its effects on postoperative IOP. Based on the results 
from this study, Clinical Protocol C-98-22 was designed to .specifically address IOP 
elevation during the expected peak period, 6 hours postsurgery, since this data had 
not been collected during the previous C-96-48 clinical trial. 

In order to obtain a more accurate representation of CELLUGELB’s effect on IOP 
during the early postoperative period, no prophylactic medications were 
administered to patients in the C-98-22 study prior to the 6-,hour IOP 
measurement. 

The following table gives an overview of the two clinical studies that were 
considered key to support safety and effectiveness. These two studies compared 
CELLUGELB to a marketed sodium hyaluronate viscosurgical device. 

Table 4 

CELLUGEL Clinical Studies 

B. Patient Population and Accountability 

1. Demographics 

a. Clinical Study C-98-22 

No statistically significant differences between CELLUGELB and the 
control were found for gender, race, age category and iris color. The 
treatment groups were similar for mean age for all patients enrolled. 
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b. Clinical Study C-96-48 

No statistically significant differences between CELLUGELB and the 
control were found for gender, age category and mean age among all 
patients enrolled. Information on patient race was not collected in this 
study. However, all patients who were eligible for the study were 
included. 

Table 5 

Key Studies C-98-22/C-96-48 Patient Demographics 

1 Total 396 167 229 71.4 

TOTAL 692 271 421 71.9 

2. Inclusion Criteria 

Clinical Studies C-98-22 and C-96-48 

The total study population included 692 patients (m.ale or female), of any race, 
who were scheduled for the removal of a cataract with the implantation of an 
intraocular lens. In addition, Clinical Study C-96-48 allowed the inclusion of 
aphakic patients requiring secondary IOL implantat.ion (1 patient). 

3. Exclusion Criteria 

a. Clinical Study C-98-22 

Patients were excluded from this study if they had other planned 
surgical procedures or the planned use of an inv’estigational intraocular 
lens. They were also excluded if they had glaucoma in either eye or 
ocular hypertension (IOP > 21 mmHg) in the operative eye. Patients 
with proliferative diabetic retinopathy or uncontrolled diabetes mellitus 
were excluded from this study, as well as patients with any abnormalit\- 
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that prevented reliable Goldmann applanation tonometry. In addition, 
patients with lens pseudoexfoliation syndrome, previous ocular trauma 
to the operative eye, a history of chronic or recurrent inflammatory eye 
disease or a congenital ocular abnormality were excluded. Patients were 
also excluded if they had iris atrophy, significant endothelial guttata or 
cornea1 dystrophy. 

b. Clinical Study C-96-48 

Patients were excluded from participation if they had acute ocular 
infection or inflammation, chronic uveitis, iritis, iridocyclitis or rubeosis 
iritis, uncontrolled glaucoma, aniridia, proliferative diabetic 
retinopathy, iris atrophy, or systemic disease with ocular manifestations. 

4. Patient Accountability 

All patients who received the randomly assigned study device were 
evaluable for safety (Intent to Treat data set). A subset of the entire 
population was also used for some key analyses; th:is is the Per Protocol data 
set. The Per Protocol data set included those patients who met 
inclusion/exclusion criteria and complied with the protocol. In keeping 
with current standards for the analysis of clinical data, where a patient’s 
fellow eye was enrolled into the study, the patient’s second eye was 
removed from the Per Protocol data set (but remained in the Intent to Treat 
data set). In addition, a few patients experiencing significant vitreous loss 
during surgery were excluded from the Per Protocol data set (Prior to 
revealing the treatment codes) as vitreous in the anterior chamber can 
elevate intraocular pressure and may confound the data. After breaking 
treatment code, it was observed that an equal number of patients in the 
CELLUGELB and the control groups had been excluded. 

In general for equivalence hypotheses, the Per Protocol analysis is a more 
conservative approach. Therefore, primarily Per Protocol analyses have 
been presented, where equivalence arguments have been made. However, 
in both studies, the Intent to Treat and Per Protoclol data sets support the 
same conclusions. 
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Table 6 

Key Studies C-98-22/C-96-48 Patie+ Accountability 

a. Patients with Missed Visits 

1) Clinical Study C-98-22 

No patient missed a visit during this j-week study. 

2) Clinical Study C-96-48 

Forty-five patients missed visits during the course of this 6-month 
study. The following table lists the reasons for the missed visits. 
This attrition rate is not unusual for a study of this size and 
duration. The numbers of patients who missed visits were similar 
for both CELLUGELB and the control groups. Although 
intercurrent illnesses, including those leading to death, occurred in 
this study, adverse events were not collected for these patients. 
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Table 7 

Reasons for Missed Visits (C-96-48) 

Control CELLUGEL 
No. of 1 No.of- 

Reason for Mis sed Visit 
Lost to fOll’- -. 
Noncomoliant 7 

Died 

ow-up 

Total Patients in Study (N) 

r- ~~~ with protocol 
Patient requested withdrawal 
Illness 

Patients 1 Percent ) Patknts ! Percent 

1 0.5% 

5.5% -- 4 

5 2.5% 

2.0% ‘- 

199 10.0% 197 12.5% 

3.5% 10 5.0% -- 
0% -_ 6 3.0% ‘- 

.- 0.5% 0 0% 

11 7 
0 
1 

C. Efficacy Results 

1. Endothelial Cell Density 

a. Clinical Study C-98-22 

No endothelial cell density data were captured in this 2I-day IOP study. 

b. Clinical Study C-96-48 

CELLUGELB was similar to the control in its ability to protect cornea1 
endothelial cells during cataract/IO1 surgery. 

Endothelial cell densities were measured by specular microscopy prior 
to and, again, 6 months following surgery in the C-96-48 study. 
Endothelial cell density losses were similar for both CELLUGELB and 
the control in both the Per Protocol and Intent to Treat analyses. The 
mean percent change in cell density from baseli:ne to 6 months was not 
statistically different between groups. 
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Figure 1 

Change in Endothelial Cell Density (cells/mm3 at 6 Months (Per Protocol) 
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In the Per Protocol analyses, mean endothelial cell losses, measured at 
6 months, were 3.6% and 3.8%, respectively whlen CELLUGEL (n = 138) 
and control (n = 130) were used to maintain anterior and posterior 
chamber spaces during surgery. At 6 months, CELLUGEL patients lost 
an average of 119 cells/mm*, while control patients had lost an average 
of 135 cells/mm*. 

In the Intent to Treat analyses, endorhelial cell loss was slightly higher 
in both groups although, again, the difference between groups was not 
statistically significantly different (CELLUGEL, 4.1%, n- 152; control, 
4.4%, n= 146). At 6 months, CELLUGEL patients, on average, had lost 
an average of 127 cells/mm*, while control patients had lost an average 
of 151 cells/mmz. 

The calculation of mean cell density change from baseline was based 
upon patient eyes that had a density measurement at both the 
preoperative baseline visit and the six-month postoperative visit. 
Patients who discontinued from the study and patients who were 
missing either a baseline or a 6-month endothelial cell density 
measurement were therefore excluded from analysis of the mean change 
from baseline. 
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2. Anterior Chamber Maintenance 

Efficacy was also evaluated by the viscoelastic’s ability to maintain a deep 
anterior chamber depth during surgery. CELLUGELB was equal to or 
better than the control in maintaining the anterior chamber depth during 
surgery as reported by the investigators. 

a. Clinical Study C-98-22 

The viscoelastic’s ability to maintain anterior chamber depth was a 
subjective evaluation, which was reported by thLe surgeon. In the Per 
Protocol data set, CELLUGELB maintained th.e anterior chamber 
depth in a statistically significantly larger proportion of patients than 
did the control (p < 0.001). During anterior capsulotomy, 
CELLUGELB maintained the anterior chamber depth in 97.9% of 
patients compared to 78.6% of the control patients. Thirty (21.4%) 
shallow anterior chamber depths were reported in the control patients 
compared to 3 (2.1%) CELLUGELB patients. 

During phacoemulsification, CELLUGELB maintained the anterior 
chamber depth in a statistically significantly larger proportion of 
patients than did the control (~=O.OOS). The anterior chamber was 
maintained in 99% of the CELLUGELB patients compared to 92% of 
the control patients. 

During IOL insertion, CELLUGELBand the control performed 
similarly (97.1 % Cellugel vs. 92.1 % Control) at maintaining the 
anterior chamber depth (p=O.l09). 

b. Clinical Study C-96-48 

In the Per Protocol data set, the viscoelastic maintained a normal 
anterior chamber depth in 99.4% of patient eyes in both CELLUGELB 
and the control. Only one patient in each group was reported to 
develop a shallow anterior chamber depth during surgery. 
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D. Safety Results 

1. Intraocular Pressure 

a. Mean Intraocular Pressure 

1. Clinical Study C-98-22 

Clinical Study C-98-22 was designed to evaluate the postoperative IOP 
profile of CELLUGELB compared to the control. Patients received 
either CELLUGELB or the control during cat.aract surgery 
(phacoemulsification) with posterior chamber intraocular lens 
implantation. No prophylactic IOP-reducing medications were 
administered at surgery. Immediately following the 6-hour IOP 
measurement, physicians were allowed to administer IOP-reducing 
therapy if the IOP was 2 30 mmHg. At all subsequent visits, 
investigators were allowed to prescribe IOP-reducing therapy as needed. 
IOP-reducing therapies were administered to a similar number of 
patients in the CELLUGELB (n = 24) and the control (n = 22) groups. 
With the exception of one control patient, all IOP-reducing therapies 
were discontinued the day following surgery. 

CELLUGELB and the control were statistically equivalent in their 
effects on postoperative intraocular pressure. This conclusion was based 
on a statistical test of noninferiority. At each visit, the upper 95% 
confidence limit for the mean difference in IOF’ between CELLUGEL@ 
and the control was less than 3.5 mmHg for both the Per Protocol and 
Intent-to-Treat data sets. Table 8 presents the mean IOPs at each visit 
for the Per Protocol data set. 
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Table 8 

Mean IOP (mmHp) and Mean IOP Change From Baseline (mmHp) by Visit for 
Per Protocol (C-98-22) 

a A one-sided 95% confidence interval was constructed. CELL,UGELB is 
noninferior to the control if the upper 95% confidence limit is less than 3.5 
mmHg. 

b Based upon the difference in Least Squares (LS) Means. The LSMeans may 
differ slightly from the Arithmetic Means. 

2) Clinical Study C-96-48 

The postoperative mean IOP results from Study C-98-22 are supported 
by the mean IOP data from a subpopulation in the C-96-48 study that 
was similar to the population of C-98-22 ( non-glaucoma patients without 
prophylactic IOP therapy at surgery). There were no statistical 
differences between the mean 1OPs at all visits for these patients (Table 
9). [T-test of the largest difference (0.6 mmHg :x Day 90) yields p > 
0.05.1 



Page 18 - P990023 
Summary of Safety and Effectiveness Data 

Table 9 

Mean IOP (mmHg) in Nonglaucoma Patients Without Prophylactic IOP Therapy 
for Per Protocol (C-96-48) 

b. Frequency of IOPs 2 30 mmHg 

1) Clinical Study C-98-22 

With this study design, where prophylactic medications are prohibited, 
it can be useful to evaluate the frequency of patients presenting in the 
early postoperative period with IOPs 2 30 mmHg. 

Table 10 

Frequency of Patients With IOP 2 30 mm He: for Per ProLocol (C-98-22) 

The incidence of IOPs greater than or equal to 30 mmHg were evaluated 
in the C-98-22 IOP study. At 6 hours following surgery, 15.8% of the 
CELLUGELB patients (n = 22) and 12.2% of the control patients 
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(n = 17) had an IOP 2 30 mmHg. By 24 hours, a smaller percentage of 
CELLUGELB patients had IOP 2 30 mmHg than the control; 4.3% of 
the CELLUGELF (n - 6) and 8.6% of the control (n - 12) patients had 
an IOP 2 30 mmHg. These differences are not statistically significant 
(Fisher’s Exact Test yields: p=O.49 at 6 hours and p =0.22 at 24 hours). 
By the Day 7 examination, there were no IOP elevations 2 30 mmHg. 

2) Clinical Study C-96-48 

In the C-96-48 Per Protocol group, the incidences of early IOP 
elevations 2 30 mmHg were similar to C-98-22. At 24 hours, 11 
CELLUGELB patients (6.5%) and 11 control patients (6.7%) had an 
IOP 2 30 mmHg. In the subgroup of Per Protocol patients without 
glaucoma who did not receive prophylactic IOP-reducing medication at 
surgery, the incidences of IOPs 2 30 mmHg were 11.1% in 
CELLUGELB patients (n = 8) and 9.1% in the control patients (n = 7) 
at 24 hours. 

2. Device Failures 

There were no device failures or replacements reported during these clinical trials 
using CELLUGEL@. 

XI. Conclusions Drawn from Studies 

Results from these clinical studies support the following conclusions: 

l CELLUGELB is clinically equivalent to a marketed control OVD in protecting 
cornea1 endothelium cells and maintaining the anterior chambler depth during cataract 
surgery and IOL insertion. 

l CELLUGELB is clinically equivalent to a marketed control OVD in its effects on 
postoperative intraocular pressure. 

l CELLUGELB is reasonably safe and effective among patients undergoing cataract 
surgery and IOL implantation. 

XII. Panel Recommendation 

In accordance with the provisions of section 515(c)(2) of the act as amended by the Safe 
Medical Devices Act of 1990, this PMA was not referred to the Ophthalmic Devices 
Panel, an FDA advisory committee, for review and recommendation because the 
information in the PMA substantially duplicates information previously reviewed by 
this panel. 
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XIII.CDRH Decision 

FDA issued an approval order on FEB 2 4 2000 . The applicant’s manufacturing 

facility was inspected on July 2, 1999 and was found to be in compliance with the device 
Good Manufacturing Practice regulations. 
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CELLUGELB 
OPHTHALMIC VISCOSURGICAL DEVICE 

(2% Hydroxypropyl Methylcellulose) 

DESCRIPTION: 

CELLUGELB Ophthalmic Viscosurgical Device (OVD) is a steri;fe, nonpyrogenic, 
noninflammatory viscoelastic solution of highly purified non-proteinaceous 2% 
hydroxypropyl methylcellulose (HPMC) with an average molecular weight of 300,000 
daltons dissolved in an isotonic, physiological buffer. Each mL of CELLUGEL contains 
2% HPMC, 0525% sodium chloride, 0.075% potassium chloride, 0.048% calcium 
chloride, 0.03% magnesium chloride, 0.39% sodium acetate, 0.17% sodium citrate, and 
water for injection. The osmolarity of CELLUGEL is 315 f 35 mOsM, the pH 7.2 f 0.4, 
and the viscosity 30,000 + 10,000 mPa.s (cps) (at 0.2 set-‘, 25°C). 

Rhealogical Profib of CELLUGEL 
Measured at 25 ‘C 

INDICATIONS 

CELLUGEL is indicated for use during surgery in the anterior segment of the eye. It is 
designed to create and maintain space, to protect the cornea1 endothelium and other 
intraocular tissues and to manipulate tissues during surgery. It may also be used to 
coat intraocular lenses and instruments during cataract extract.ion and IOL insertion. 

CONTRAINDICATIONS 

At present, there are no known contraindications to the use of CELLUGEL when used as 
recommended. 
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PRECAUTIONS 

Precautions are limited to those normally associated with the surgical procedure being 
performed. As with all ophthalmic viscosurgical devices, a transient rise in IOP in the 
early postoperative period has been reported in some cases. It is therefore 
recommended that CELLUGEL be removed from the anterior chamber by thorough 
irrigation and/or aspiration at the end of surgery to minimize post-operative intraocular 
pressure increases. Intraocular pressure should be monitored postsurgically and 
appropriate therapy instituted if significant increases occur. Do not overfill the anterior 
chamber. In addition to the above, the following precautions should be observed: 

l Do not reuse cannulas. 
l Use only if material is clear. 
l Avoid trapping air bubbles within CELLUGEL before injection. 
l This Product Contains Dry Natural Rubber. 

ADVERSE REACTIONS 

In two clinical studies, 348 patients were treated with CELLUGEL and 344 patients were 
treated with a control Ophthalmic Viscosurgical Device (Healon@*). The incidences of 
ophthalmic adverse events that were reported in 2 1% of the patients are shown in 
Table 1. 

Table 1 
Adverse Events 

Study 1’ 
Treatment N I 

IHealon 8 1 4.1 3 2.0 1 
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Secondary Glaucoma 

a Study 1: CELLUGEL, N=199; HEALON, N=l96 (One HEALON patient did not 
return for follow-up). 
b Study 2: CELLUGEL, N=149; HEALON, N=147. 
’ Includes conjunctival injection, conjunctival hemorrhage, superficial punctate 
keratitis, ecchymosis, arcus senilus, conjunctival chemosis, pinguecula, 
subconjunctival hemorrhage, hyperemia, conjunctival gape, cornea1 abrasion. 
d Includes cornea1 folds, Descemets folds, endothelial folds, striae, guttata, trace 
endothelial changes, cortical remnants, endothelial pigment, endothelial debris, 
microcystic cornea1 edema. 
e Includes blepharitis, dermatochalasis, lid edema, ptosis, collarettes, chalazion. 
‘Includes posterior capsular folds/wrinkling, retinal pigment epithelial changes, 
posterior vitreous detachment. 
g Includes poor tear film. 
h Includes foreign body sensation, ocular pain, diplopia. 

Other ophthalmic adverse events considered unrelated to use of the OVD and 
occurring among patients at a rate of c 1% included: eye discomfort, IOL 
membrane, puritus, retinal hemorrhage, blurred vision, IOL repositioning with 
vitrectomy, removal of residual lens cortex, and foreign body removal. 
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CLINICAL STUDIES 

In two controlled, randomized, multicenter clinical studies, 348 patients were treated with 
CELLUGEL and 344 patients were treated with Healon. A total of 396 patients were 
enrolled in Study 1 with cell density as the primary endpoint measured at baseline and at 
the final 6 month visit. Patients who presented with low cell densities were not 
evaluated. Study 2 was designed to specifically address intraocular pressure elevation 
during the expected peak period at 6 hours postsurgery with a 21 day follow-up. No 
prophylactic medications were administered to patients in Study 2 prior to the 6-hour IOP 
measurement. CELLUGEL and Healon were shown to be clinically equivalent in their 
effects on postoperative intraocular pressure, based on a statistical test of non-inferiority. 

Table 2 

Change in Endothelial Cell Density (cells/mm* + SEM) at 6 months (Study 1) 

I 

OVD Cell Density Change 
Cellugel (n=l38) -119 I!I 44.3 
Healon (n=l30) -135 +_ 45.2 

Table 3 

Freauencv of Patients with IOP r 30 mm Hg 

a This is a subgroup including only nonglaucoma patients who did not receive a 
prophylactic IOP reducing medication prior to the 24 hour exam. 

Table 4 

Mean IOP Chanqe from Baseline (mmHg + SEM) 

OVD 
Cellugel 

Healon 

Study 1 a 
24 Hours 
3.0 + 0.74 

(n=72) 
3.0 f 0.82 

(n=77) 

Time lntkval 
Study 2 

6 Hours 24 Hours 
7.22 -t 0.69 3.64 + 0.39 

(n=139) (n=140) 
5.71 ?I 01.66 3.49 f 0.51 

(n=13!3) (n=140) 
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a This is a subgroup including only nonglaucoma patients who did net receive a 
prophylactic IOP reducing medication prior to the 24 hour exam. 

HOW SUPPLIED 

CELLUGEL is a sterile, nonpyrogenic, single-use, ophthalmic viscosurgical device, 
supplied in a disposable syringe delivering 1.0 mL, packaged in a sterile peel pouch, and 
is terminally sterilized by autoclaving. A sterile, disposable, blunt-tipped cannula is 
provided. 

DIRECTIONS FOR USE 

FOR INTRAOCULAR USE ONLY. BOTH CELLUGEL AND CANNULA ARE FOR 
SINGLE-USE ONLY. The syringe assembly is designed only for the injection of the 
CELLUGEL ophthalmic viscosurgical device it contains. Use of the syringe assembly for 
aspiration is not advised. 

1. Using sterile technique, peel open the pouch containing the sterile syringe or cannula 
and drop the contents onto a sterile field. 

2. Remove cap from syringe tip. 
3. It is recommended that the cannula hub be filled with balanced salt solution prior to 

attaching the cannula to the syringe in order to minimize the introduction of air 
bubbles into the anterior chamber. 

4. Firmly attach the cannula to the tip of the syringe. 
5. Remove plastic cartridge from cannula. 
6. Purge the remaining air from the system by holding the syringe barrel with one hand 

and gently depressing the plunger rod with the other hand until CELLUGEL appears 
at the cannula tip. 

CELLUGEL ophthalmic viscosurgical device should be carefully injected into the anterior 
chamber prior to capsulotomy using standard aseptic techniques. CEiLLUGEL may be 
injected into the chamber prior to or following removal of the crystallinle lens. Instillation 
of CELLUGEL prior to lens removal will provide protection to the cornea1 endothelium 
from possible damage due to surgical instrumentation during cataract: surgery. 
Additional CELLUGEL may be injected during anterior segment surgery to fully maintain 
the chamber or replace any volume lost during the surgical procedure. 

STORE AT ROOM TEMPERATURE 15” - 30’ C (59’ - 86’ F) 
PROTECT FROM FREEZING AND LIGHT. 
DO NOT USE THIS PRODUCT AFTER THE EXPIRY DATE WHICH IS PROVIDED ON 
THE SYRINGE, POUCH, AND CARTON. 

STERILE 

Caution: Federal (USA) law restricts this device to sale by, or on the order of, a 
physician. 

*Healon@ is a registered trademark of Pharmacia & Upjohn Company 
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